Cytoplasmic localization and proteasomal degradation of N-terminally cleaved form of PINK1.
Mutations in PTEN-induced putative kinase 1 (PINK1) gene have been linked to an autosomal recessive form of familial Parkinson's disease. PINK1 encodes a predicted mitochondrial protein kinase. Although the mitochondrial localization of PINK1 has been suggested, the exact subcellular compartment in which PINK1 exerts its cytoprotective function is elusive. Thus, we studied the subcellular distribution and metabolism of PINK1 in cultured cells. Immunocytochemical analysis showed that PINK1 resides in cytoplasm in addition to mitochondria, and that the mitochondrial localization is dependent on its N-terminal sequence. Cellular expression of PINK1 yielded several N-terminally cleaved fragments as well as the full-length protein, among which the 54 kDa fragment (DeltaN 54 kDa) was highly accumulated in the presence of proteasome inhibitors. Endogenous PINK1 was detected dominantly in the form of DeltaN 54 kDa upon proteasome inhibition. Rapid turnover of DeltaN 54 kDa further supported its higher susceptibility to proteasomal degradation compared with that of full-length protein. These results indicate that DeltaN 54 kDa PINK1 undergoes constitutive degradation by proteasome, and underscore the significance of its localization in cytoplasm, especially in the N-terminally processed form.